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NMR Measurements
Discussion:
The two-line 13 C NMR pattern of Sc3CH@C80 proves that the hydrogen atom is not attached to the carbon cage but is a part of the Sc3CH cluster and that the cluster is rotating freely inside the fullerene.
The possibility to distinguish Sc3CH@C80 from Sc3N@C80 by 45 Sc NMR is crucial taking into account their close mass-numbers. The presence of the Sc3N@C80 admixture in the Sc3CH@C80 may result in erroneous analysis of the isotopic distribution by mass-spectrometry, which is important for the mechanistic studies discussed below. Figure 1b in the manuscript proves that the possible content of the Sc3N@C80 in the purified samples of Sc3CH@C80 is below the sensitivity limit of the 45 Sc NMR (ca 5%) and hence its influence of the isotopic distribution analysis can be safely excluded 1 Since each Sc atom in the Sc3CH cluster formally donates one electron to the central carbon atom, the large negative chemical shift of the proton in Sc3CH@C80 is not unexpected. Furthermore, large negative chemical shifts can be also induced by the ring currents in the carbon cage. For instance, the nucleus-independent chemical shift in the center of the C80 6− hexaanion was calculated to be −24 ppm. Table 1 ).
We also measured 1 H-13 C HSQC measurements to determine the chemical shift of the internal carbon ( Fig.  S4b) and observed a signal corresponding to the 13C chemical shift of ca 165 ppm, which is somewhat different from the value determined by a sequence of selective decoupling measurements. However, the measurement required several days of accumulation, which results in a drift of the field. Hence 173 ppm should be considered as a more reliable value. C"). Enhancement of the spectra in the range of 13 C satellites is shown in Figure 4 of the manuscript together with corresponding mass-spectra. Note that the total amount of the "CH4/C" sample was much higher allowing better signal-to-noise ratio. Measurement of the sample " 13 CH4/C" required several days, and the small drift of the magnetic field over this period resulted in an apparent "broadening" of the signals. This effect was taken into account in the measurements of the "CH4/ 13 C" sample: the spectrum was measured in several 4-hour periods with recalibration of the chemical shift after each period.
H NMR spectra of Sc3CH@C80-II
The fraction containing Sc3CH@C80-II was eluted at 34-35 min (see Fig. S1 ) and, according to the massspectrum (Fig. S6a) , also contained Sc3N@C80-II (main component) along with Sc2C2@C82 and Sc4C2@C80. Sc3CH@C80-II is the only Sc3CH-type clusterfullerene in this fraction, which enables determination of its 1 H chemical shift by 1 H NMR measurement without further separation (Fig. S6b) . Figure S6a . Positive-ion mass spectrum of the fraction containing Sc3CH@C80-II. Sc3CH@C80 and Sc3N@C80 have overlapping mass-spectra, but Sc3CH@C80 is still recognizable as it appears one a.m.u. below Sc3N@C80 as can be seen in the inset. . At the same time, all cage vibrations in both molecules occur at virtually identical frequencies.
